The safety of construction workers is always a major concern at construction sites as the construction industry is inherently dangerous with many factors influencing worker safety. Several studies concluded that psychological factors such as workload, organizational relationships, mental stress, job security, and job satisfaction have significant effects on workers' safety. However, research on psychological factors that are characteristic of different age groups have been limited. The aim of this study was to examine the impact of psychological factors on the perception of worker safety for two different age groups. After an extensive literature review, different psychological factors were identified, and a hypothetical research model was developed based on psychological factors that could affect workers' perception of safety. A survey instrument was developed, and data were collected from seven different construction sites in Pakistan. Structural equation modeling (SEM) was employed to test the hypothetical model for both age groups. The results revealed that workload and job satisfaction are significantly dominant factors on workers' perception of safety in older workers, whereas organizational relationships, mental stress, and job security are dominant factors for younger workers at construction sites.
Introduction
The construction industry is considered as one of the riskiest industries because of its high frequency of work-related injuries and fatalities [1, 2] . Internationally, a large number of deaths and injuries are reported in this industry that is 30-40% of all collective industries [3] . US Bureau of Labor Statistics also reported that 183,000 workers were injured and 775 workers died on construction sites in 2012, which makes a rate of 9.5 deaths per 100,000 workers [4] . The main factors that cause accidents are taking less safety measures during work and worker's attitude towards safety [5] . Most of the work in the construction industry is uncertain and complex in nature. These differences affect the nature of work, worker's behavior, critical site conditions, and safety management on construction sites, resulting in more accidents than in other industries [6] .
The construction industry has a major impact on the health and safety of workers. In developing countries, it is considered the most important industry for contributing to the economy of the country [7] . Pakistan is a developing country and major construction development is going on across the country. According to the Federal Bureau Statistics report published in 2011, the construction industry of Pakistan employees 16% of the direct workforce and 30-40% of the indirect workforce of country in term of raw material, mechanical works, electrical works, plumbing works, wood works, HVAC, interior finishing etc. [8] . Pakistan has a high percentage of workers belonging to the construction industry. However, safety is neglected at construction sites, accidents are not regularly
Literature Review
Perception of worker safety is related to attitudes towards safety. Accident frequency is more related to workers' attitude and behavior than to work experience or age. Choudhry and Fang [28] conducted research on accident victims at a construction site to investigate the causes of unsafe working behavior. They conducted in-depth interviews and obtained information about each accident, any resulting injuries as described by the worker, and the demographics of the participants. They concluded that older workers are more safety conscious and young workers face more accidents than older workers. Older workers are more experienced than younger workers, allowing them to be careful and confident in their work, which it reduces any contingency [29] . Butani [30] found a strong relationship between work experience and age. He concluded that old and young workers have the same accident rate, but the accident rate is different when they are categorized as experienced and inexperienced workers, with inexperienced workers having more accidents.
Siu, Phillips and Leung [23] examined the relationship between age and worker safety in terms of occupational injuries, accident rates, and perception of worker safety in the construction industry in Hong Kong. It was concluded that older workers are more safety conscious than younger workers. Older workers are more satisfied with their work and they always encourage general housekeeping and monitor safety equipment to avoid any kind of accident, damage or loss. This study found that age does not have a linear relationship with accidents, but it has a curvilinear effect on accidents, in which the frequency of accidents increased with age, and then decreased. It may be assumed that older workers are more confident and experienced in their work leading to fewer accidents. Studies of safety perceptions confirm that younger workers have a less positive attitude toward safety than older workers [31] .
Gyekye and Salminen [32] used ANOVA to investigate the relationship between workers' age and perception of safety. Their results revealed a positive relationship between age and perception of safety. Older workers had good perceptions of safety, fewer accidents, and were more flexible with safety procedures. Older workers had good working skills, organizational knowledge, and good safety procedure knowledge, which increases their confidence and job satisfaction [33] . Stoilkovska, et al. [34] used age as a moderate variable among workers of different sectors in the construction industry to find that how workers feel that how safety is important in their organization and how job satisfaction affects the perception of safety.
However, the issue of age and perception of safety is still under investigation because different studies have reported different results: Fredin, et al. [35] , Buskin and Paulozzi [36] , Ore and Stout [37] , and Lowery, et al. [38] all found more accidents among older workers. Jackson and Loomis [21] found higher accident rates among younger workers, and Kisner and Fosbroke [39] found the same accident rates between younger and older workers. Still, it remains a question whether psychological factors have an impact on workers' perception of safety in different age group of workers or not at construction sites. The aim of this study was to investigate the impact of psychological factors on the workers' perception of safety for two different age group of workers at construction sites.
Research Approach and Construction of the Hypothetical Model
A survey based questionnaire was developed to obtain data from construction site workers. The first part of the questionnaire focused on demographics of workers and the second part consisted of 36 items based on psychological factors that may have an impact on the perception of worker safety in the construction industry (Appendix A). The response of each participant was recorded on a five-point Likert-type scale. All scales used in this study were adopted from previous research. Job satisfaction questions were adopted from Brayfield and Rothe [40] and Macdonald and Maclntyre [41] , mental stress questions were adopted from Lovibond [42] , workload questions were adopted from Caplan [43] and Rizzo, et al. [44] , organizational relationship questions were adopted from Macdonald and Maclntyre [41] and Settoon and Mossholder [45] , job security section was adopted from Hellgren, et al. [46] , and questions related to workers' perceptions of safety were adopted from Hayes, et al. [47] . These scales are extensively used in previous studies and it was confirmed that these all scales have good reliability in term of internal consistency and test-retest reliability [48] [49] [50] [51] [52] [53] [54] [55] [56] .
The main objective of this research was to compare the effect of psychological factors for different ages of workers regarding their perception of safety in the construction industry. The first group was workers age 18-35 years old (Group-A). The second group was workers over 35 years of age (Group-B). Siu, Phillips and Leung [23] found 34.7 years to be the mean age of workers in the construction industry. Workers below this age are considered young workers, while those above 34.7 years of age are considered old workers. That is why workers were divided into two groups above and below 35 years of age in this study.
In order to find the impact of psychological factors on the perception of safety, the structural equation modeling (SEM) technique was used for this study. The purpose of using the SEM technique is to find the relationship between latent variables [57] . As SEM cannot find relationships between latent variables alone, theoretical observations and researcher judgment are very important for developing the hypothetical model [58] . For this type of comparison study between two groups, it is assumed that the measuring scale (e.g., questionnaire) and the construction of a hypothetical model (which is termed the baseline model) should be exactly the same for both groups [59] . After the development of the baseline model, the goodness of fit (GoF) is tested separately for both models (Group A and Group B). Once the recommended values of GoF are achieved for both models separately, further analysis was done for both models separately.
Psychological factors that could impact on the workers' perception of safety at construction sites were selected and their relationships were hypothesized. Initially, the baseline hypothetical structural model was developed as explained by Hair et al. [60] The constructs (latent variables) were selected based on psychological factors that could impact the perception of safety of workers at construction sites. The baseline hypothetical structural model included the five psychological factors as explained previously. It was hypothesized that these psychological factors have an impact on the perception of personal safety at construction sites, whether directly or indirectly. Based on previous studies, possible casual relationships among psychological factors and perception of safety were identified. It is hypothesized that workload, organizational relationships, mental stress, and job security have a direct effect on job satisfaction and an indirect effect on the perception of safety. Job satisfaction has a direct effect on the perception of safety and it is a mediator between psychological factors and the perception of safety. Occupational injuries and industrial accidents are likely to be mediated by job satisfaction [61] , and job satisfaction is also mediated by psychological capital and the perception of workers' safety [62] . The initial hypothetical model contained six latent variables, and each latent variable consisted of six indicators based on questionnaire items shown in Figure 2 . A detailed formulation of all hypotheses is explained here: The constructs (latent variables) were selected based on psychological factors that could impact the perception of safety of workers at construction sites. The baseline hypothetical structural model included the five psychological factors as explained previously. It was hypothesized that these psychological factors have an impact on the perception of personal safety at construction sites, whether directly or indirectly. Based on previous studies, possible casual relationships among psychological factors and perception of safety were identified. It is hypothesized that workload, organizational relationships, mental stress, and job security have a direct effect on job satisfaction and an indirect effect on the perception of safety. Job satisfaction has a direct effect on the perception of safety and it is a mediator between psychological factors and the perception of safety. Occupational injuries and industrial accidents are likely to be mediated by job satisfaction [61] , and job satisfaction is also mediated by psychological capital and the perception of workers' safety [62] . The initial hypothetical model contained six latent variables, and each latent variable consisted of six indicators based on questionnaire items shown in Figure 2 . A detailed formulation of all hypotheses is explained here: The constructs (latent variables) were selected based on psychological factors that could impact the perception of safety of workers at construction sites. The baseline hypothetical structural model included the five psychological factors as explained previously. It was hypothesized that these psychological factors have an impact on the perception of personal safety at construction sites, whether directly or indirectly. Based on previous studies, possible casual relationships among psychological factors and perception of safety were identified. It is hypothesized that workload, organizational relationships, mental stress, and job security have a direct effect on job satisfaction and an indirect effect on the perception of safety. Job satisfaction has a direct effect on the perception of safety and it is a mediator between psychological factors and the perception of safety. Occupational injuries and industrial accidents are likely to be mediated by job satisfaction [61] , and job satisfaction is also mediated by psychological capital and the perception of workers' safety [62] . The initial hypothetical model contained six latent variables, and each latent variable consisted of six indicators based on questionnaire items shown in Figure 2 . A detailed formulation of all hypotheses is explained here: 
Workload → Job Satisfaction (H1)
Workload is associated with amount of work, nature of the job, and completion time. The construction industry is a project-based industry and has very tight working schedules, long and irregular working hours, and poor work-life balance that leads to having working stress among workers, which further leads to lower job satisfaction [63, 64] . Overload and poor working environment reduce workers' job satisfaction [65] . Job satisfaction relies upon different factors and workload is one of them [66] , workload and working environment are negatively related to job satisfaction [67] . When job satisfaction is reduced, it has an unfavorable impact on worker's behavior and performance in the workplace, which can become a reason for accidents [68] .
Organizational Relationship → Job Satisfaction (H2)
There are several psychological links between worker job satisfaction and organizational relationships. An organizational relationship is the worker's emotional relations and his psychological attachment to an organization [69] . An organizational relationship is the worker's feelings toward the organization. It has a meaningful impact on job satisfaction. A worker's relationship with his organization has various aspects, including sense of management care, management support, and coworkers' relationships, which affect the worker perception toward safety [70] . Workers are required to work together as a team in order to achieve their tasks and workers are more conscious of personal and co-workers' safety if they receive support from co-workers and supervisors [71] . Workers who feels management's support and contribution for their well-being are more satisfied with their job. Organizational communication and commitment are the main factors that effect workers' perception of safety [72, 73] .
Mental Stress → Job Satisfaction (H3)
Job related mental stress includes poor attitude, difficulty in concentrating, sleep disorders, bad attitude and behavior with coworkers, friends and family [74] . Here, mental stress may be termed as mental health and it can be elucidated as the psychological health of the worker in the organization. Mental stress is negatively associated with job satisfaction [75] and is a leading problem at construction sites [76] . That is why mental stress is an essential factor that should be considered in the workplace for the health, comfort, and safety of workers [68] . Mental stress has a significant impact on the performance of workers, which leads to job dissatisfaction as well as personal safety becoming a major cause of accidents in the workplace [77] .
Job Security → Job Satisfaction (H4)
Job security is normally measured as the risk of losing one's current job in the near future, and it is a principal element of job satisfaction [78] . Workers who feel secure in their job are more likely to be more satisfied with their job and follow the rules and safety procedures in the workplace. Job security is negatively associated with workers' attitude and behavior [46] which causes job dissatisfaction. It also has a significant psychological impact on the perception of personal safety [79] .
Job Satisfaction → Perception of Safety (H5)
Job satisfaction is a psychological state that is defined for different aspects of the job situation [40] . Job satisfaction decreases due to the working environment, poor working conditions, organizational relationships, mental health, job security, etc., which affects the performance of workers in terms of increased errors, decreased productivity, and increased accident rates [80] . Workers who are more satisfied with their job are more safety conscious and have fewer accidents than dissatisfied workers [80, 81] . Increasing the level of job satisfaction is more positive toward safety [34] . Thus, job satisfaction has a significant impact on workers' perception of safety [61] . Psychological factors and workers' perception of safety is mediated by job satisfaction [62] .
Methodology

Data Collection
In the data collection stage, a survey was conducted on seven different construction projects in Pakistan. The survey was divided into two groups. Sample A for Group A was obtained from young workers (18-35 years of age), and Sample B for Group B was obtained from old workers (above 35 years of age). A two-part questionnaire-based survey was developed to obtain data. The first part of the survey consisted of questions related to demographic information, and the second part consisted of 36 statements focused on the psychological factors and their effects on the perception of personal safety of construction workers. The response of each worker was recorded on a five-point Likert-type scale. In total, 450 questionnaires were distributed among construction workers, including project managers, construction managers, site engineers, site supervisors, and workers representing different construction trades (carpenters, steel fixers, masons, scaffolders, electricians, and painters) at different construction sites. Demographics of the workers such as gender, age, education level, employment status, and employment level is shown in Table 1 . A total of 275 workers returned their questionnaires, among which 10 questionnaires were rejected due to being incomplete. Therefore, a total of 265 questionnaires were analyzed for this study. The response rate was 61.11%. The age of the worker was recorded through their responses. Frequency of workers and their classification by age group are presented in Table 2 , which is extracted from the demographics of the workers. The usable responses were divided into Sample A (Group A, 18-35 years age, n = 145, 54.7%) and Sample B (Group B, over 35 years, n = 120, 45.3%). It is also necessary to obtain a significant number of responses to perform statistical analysis and obtain significant results. These samples are significant for both groups for further analysis, since the minimum recommended value is 100 samples per evaluation for SEM analysis [82] . 
Data Analysis
All statistical analysis was done using AMOS version 22. A two-step method was employed in SEM [83] . In the first step, the hypothetical model was developed based on past empirical findings, theoretical expectations, and researcher judgments. The second step was the statistical analysis of the structural model. As explained in the previous section, the baseline hypothetical statistical model consists of six latent variables. Each latent variable consists of six indicators. The baseline model was statistically analyzed separately for both models (Model A for young workers and Model B for old workers). In SEM, the confirmatory factor analysis (CFA) is the initial step, in which the relationship between a latent variable and its indicators was analyzed with the maximum likelihood method at a 95% confidence interval. CFA is a technique used to develop a strong measurement model. If any indicator does not show a significant relationship with their latent variable, it is eliminated in this process [84] . When testing Model A and Model B separately, Model A was analyzed first. Initially, model-A consisted of 36 indicators, but the number of indicators was reduced to 24 indicators because indicators which have weak factor loadings were eliminated [85] . Similarly, Model B consisted of 36 indicators but after analysis its indicators were reduced to 27 because nine indicators did not show strong factor loading to their latent variables. Indicators which have weak relationships with latent variables were eliminated [85] to achieve the recommended goodness-of-fit (GoF) of the baseline models. By employing GoF indices the model refinement is performed to achieve the recommended value of GoF indices. GoF of both models were analyzed, as it is necessary to ensure the recommended GoF indices for the adequacy and strength of the measurement model [60] . GoF indices measures normed Chi-square (X 2/DF), root mean square error of approximation (RMSEA), comparative fit index (CFI), goodness of fit index (GFI), parsimonious goodness of fit index (PGFI), parsimonious normal fit index (PNFI), and Tucker-Lewis index (TLI). The GoF values for both models were obtained according to the recommended model fit indices [60, [86] [87] [88] . The values of the model fit indices for both models (Model A and Model B), and the recommended values are shown in Table 3 . 
Results and Discussion
Prior to further analysis, it is necessary to examine the measurement properties in order to assure the reliability and validity of model [89] . First, Cronbach's reliability test was conducted, as it is necessary to check the reliability and adequacy of the data [85] . A value above 0.7 is commonly recommended for Cronbach's reliability to ensure the data reliability [90] . The reliability values of all the constructs are shown in Table 2 . As all values were above 0.70, good reliability was shown for both data sets, and these data sets were accepted for further analysis. After Cronbach's reliability test, average variance extracted (AVE) and composite reliability (CR) are measuring parameters to ensure the internal consistency of data and quality of measurement [89, 91] . Formulation of calculating AVE and CR is shown in Equations (1) and (2) . The recommended values of AVE and CR are greater than 0.5, but AVE value greater than 0.4 can be considered if the value of CR is greater than 0.6 [89] , values of AVE and CR are shown in Table 4 .
where n = number of items, λ = Standardized factor loading, δ = Error variance. It is also necessary to validate the interrelationship among the latent variables/constructs of the hypothetical model. Therefore, Pearson correlation analysis was used to validate these relationships [89] . The correlations of both models (Model A and Model B) are presented in Table 5 . Correlations among the constructs of hypothetical model supported the convergent validity as all constructs showed significant correlations.
After the reliability tests of both the models, Model A and Model B, were evaluated separately using SEM techniques in order to inspect the relationship between latent variables. After evaluation, both models were compared in order to find the perception of safety in both age groups of workers. Both models shown in Figure 3 confirmed that all the hypothesized directions were correct because all hypotheses have positive effects. Model A and Model B were analyzed separately to inspect the predicted directions and the relationship between latent variables. Direct and indirect effects of all latent variables are measured as shown in Table 6 . It can be observed that in the baseline model, workload has a direct effect on job satisfaction and an indirect effect on the perception of safety. The results for Model A and Model B show that the workload has a more direct effect on job satisfaction as well as an indirect effect on older workers' perception of safety than that of younger workers. Organizational relationship has a direct effect on job satisfaction and an indirect effect on perception of safety. The results of this relationship show that the organizational relationship has a strong, significant, and direct impact on job satisfaction as well as an indirect impact on workers' perception of safety among young workers. Therefore, in older workers, this impact is very low. In other words, it can be said that this impact can be neglected in older workers. Mental stress has a direct effect on job satisfaction and an indirect effect on the perception of safety. The result of this relationship shows that mental stress has a significant effect on job satisfaction and that there is a slight difference between young and older workers. Mental stress also has an indirect effect on the perception of safety. Indirect effects suggest that there is a slight difference between younger and older workers. Overall mental stress has more effect on young workers than on older workers' perception of safety. Job security has a direct effect on job satisfaction and an indirect effect on perception of safety. The results of this analysis show that job security has a more direct effect on job satisfaction among young workers than among older workers. Similarly, the indirect effect of job security on the perception of safety is higher in young workers than in older workers. Job satisfaction is used here as a mediator between psychological factors and the perception of safety. The effects of job satisfaction over perception of safety show that perception of safety is more influential for older workers than younger workers. The influence difference between young and old workers is not as large, but this study confirms that the perception of safety is more influenced by psychological factors for older workers than younger workers. Table 6 . Direct, indirect, and total effects of Path coefficients. Model A and Model B were analyzed separately to inspect the predicted directions and the relationship between latent variables. Direct and indirect effects of all latent variables are measured as shown in Table 6 . It can be observed that in the baseline model, workload has a direct effect on job satisfaction and an indirect effect on the perception of safety. The results for Model A and Model B show that the workload has a more direct effect on job satisfaction as well as an indirect effect on older workers' perception of safety than that of younger workers. Organizational relationship has a direct effect on job satisfaction and an indirect effect on perception of safety. The results of this relationship show that the organizational relationship has a strong, significant, and direct impact on job satisfaction as well as an indirect impact on workers' perception of safety among young workers. Therefore, in older workers, this impact is very low. In other words, it can be said that this impact can be neglected in older workers. Mental stress has a direct effect on job satisfaction and an indirect effect on the perception of safety. The result of this relationship shows that mental stress has a significant effect on job satisfaction and that there is a slight difference between young and older workers. Mental stress also has an indirect effect on the perception of safety. Indirect effects suggest that there is a slight difference between younger and older workers. Overall mental stress has more effect on young workers than on older workers' perception of safety. Job security has a direct effect on job satisfaction and an indirect effect on perception of safety. The results of this analysis show that job security has a more direct effect on job satisfaction among young workers than among older workers. Similarly, the indirect effect of job security on the perception of safety is higher in young workers than in older workers. Job satisfaction is used here as a mediator between psychological factors and the perception of safety. The effects of job satisfaction over perception of safety show that perception of safety is more influential for older workers than younger workers. The influence difference between young and old workers is not as large, but this study confirms that the perception of safety is more influenced by psychological factors for older workers than younger workers. Table 6 . Direct, indirect, and total effects of Path coefficients. Safety at the construction site is an important phenomenon, and workers' perception of safety has been considered as a major guide towards safety performance. It is also observed that a negative perception of safety due to the different psychological factors: workers engage in more unsafe acts, which leads to increased accidents. This study examined the impact of psychological factors on the perception of safety in different age groups of workers. All the hypotheses used in this study confirmed the previous study. Workload, organizational relationship, mental stress, and job security have an impact on job satisfaction [63, 65, 71, [75] [76] [77] [78] , which reduces workers' perception of safety [34, 68, 73, 77, 79] . In this study, different psychological factors are covered, which are closely related to the environment and culture of the construction industry in Pakistan. The major findings of this study suggest that workload and job satisfaction are more important factors for older workers than for younger workers. In young workers, organizational relationships, mental stress, and job security are dominant factors. The practical implications of this study for personal workplace safety and management are that organizational support and concern of workers satisfaction and well-being will not only decrease the number of accidents and injuries at the construction sites, but also increase efficiency and productivity.
Some potential limitations also exist in this study. Due to the limited sample size, this study is limited to these two age group of categories, as minimum sufficient sample size for SEM is 100 samples per category [82] and both categories have sufficient sample size. In future, to enhance the results of mediation and indirect effects, an approach can be used proposed by [92] . Further, this study may also be extended to more categories such as more age group categories, categories based on employment level, employment status, etc.
Conclusions
Workers' safety is always a complex phenomenon at construction sites and safety focus on global construction sites is not common due to demographics and cultural differences. Perception of workers' safety is also affected by demographic factors such as age, experience, educational level, etc. This study examined psychological factors affecting the perception of safety in different age groups of workers in the construction industry in Pakistan. Previous research has measured the impact of psychological factors on the perception of worker safety, but this study is a unique contribution to measure the impact of psychological factors over perception of safety using the SEM technique in different age groups of workers. It is observed that perception of safety is not common in different age groups of workers. Workload and job satisfaction are more important factors for older workers, while organizational relationships, mental stress, and job satisfaction are more influential factors for younger workers. This study concluded that organizational relationships, mental stress, and job security are appropriate areas of focus for younger workers, while workload and job satisfaction should be areas of focus for older workers to increase their perception toward safety.
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